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Attachod 15 a draft of the paper on "Radicactive Alr
Contaminents froa Chemical Separations Processss*, Mr.
B, J. Witkowski vas originally scheduled to present this
talk, but aince he 18 on vacation scnecus will kave to
substitute, . C. P. commh‘.mm of the work.
You may wish to aek him to handle this assigomsut. If he
does not wish to participate, I will be giad to act as I,
Witkowvaki's stadd-in.
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(6~ 14-49)

RATUOACTIVE AIR CONTAMIKAKTS FROM CHEMICAL SEPARATIONS PROCESSES

{Paper for oral presentation before Stack Gas Horking Group-
JRNL - June 21 and 22, 1549)

The output of radioactive particulate matter from the various cheaical
3eparations proocessss rexains the asjor contridbutor to area contaminetion.
Wanvointh‘pastBumnmhkm%mlstapatomtheqmntiw
of material being relsssed to the ataosphers. I will attempt to outline
ths various systems in cperation and ths results of the recent corrective
procedurea,

It might be well to megtion at this point that most of the Iabozratory
“hot" boods and some "hot" cell opermtions continue +6 be vented directly to
the atmosphers. Ths exhaust air from the hottest of the "hot® hoods has
been sampled by C.W.8. filters and a waximum output of 4 X 10-3 me/hr of
gamma activity detected. The average output meesured about 10”3 ac/br of
gamma activity over a period of six veeks (sampled every three or four
days). To date no dscontemination faocilitles are in operstion on:.these
installations aince there are largsr sources of contamxination that need
our attention.

The Hot Pilot Plsut Redox operation, wvhich is located in four cslls
of the old plutonium pilot plant (Building 205), is & largs-scale process
using ubout 400 pounds of Banford-level uranium per batch. Up to the
Dresent time 10 ga® decontamination facilitles have been provided. Total
activity discharges for one run, which extend over about a four-day period,

averags leas than 10 mo of 1 MEV gamma activity.

R g = et S =




It might bYe well to sxamine this process very briefly and indicate
vhat we belleve to be responsible for the low ocutput of rsdicective particlea.
1, iost of ths Hanford-exposed slugs are allowed to cool for
about 120 days before being processed, Iuring this period,
the short-lived isotopes, such as I331, vhich has an eight-
day half 1ife and xencn, which has a S.k-day balf 1ife,
docay by ® factor of 33,000 and 106, respectively.
Isotopes such as these, which probably countribute the
wost tovard creating probleous of grsecus air contamine
ation, are thorefore almost entirely eliminated.
2. The Redox process 15 carried on in twouty process vessels
ranging in size from 50 to 3,000 gellous. To prevent
the escape of contaminated geses and particlss into the
call and ultimetely into the cperating area, these vesssls
aro undar s8ix to eight inchss vacuum. This vacuua is
provided by means of & steam jet vhich discharges the
gases iuto the 200-foot stack. As an added precaution,
the cell which houses the process veasels i3 also kept
under a ons-inch vacuum by weaus of a 20,000 cfz blower,
which also discharges the gases iuto the sams 200-foot
stack., You have in effect, thersfore, a system whsre all
alr flows into the cells and froa the cells into the veasels.
It is reolatively difficult for contaminated gsaBes to escape
from tbhe veasels into the working areas. In fact, the
voasel off-gas systems here are 5o efficieut that practi.
cally no active material is discharged through the cell

veutilation.




3.

In our terminology, we refar to a "wot systex” as ons which handles
the gasss from diogolver and process vesgels azad are normelly saturated
vith wvater or acid vapor. Usually, the "wot systeas” ars of low voluzs
but contain a high concentretion of radicactive gases aud perticles. Thse
“dry system”, on the other hand, refars to the hood and cell veatilation
air, vhich 18 usually of largs volums, bdut a lov conceutration of activity.

in the case of the Redox operstion, the wet systeas have a discharge
rate of 100 to0 110 ofm. The dissolver off-gases pass through a2 reflux
condenssr, wvhlle the other process gases vent directly to steam jet and
the 200-foot stack., The vessel off-gaa line has a flow of about 100 cfm
and an sctivity discharges of about 8 mo per run. The dissolver line
handles 10 ofm and an activity of 2 mc per runm,

The cell veutilation alr of about 20,000 cim is moved directly from
the cells to the steck by a 20,000 cfm, slsctrically-driven fan (a steaw-
onglnesedriven duplicate is providsd as standdy). Negligidle gquantities
of activity bhave besn deteoted in this aystem.

Both of these systems have been proven suscessful from the standpoint
of offectiveness in eliminating ailr conteaination during cpermtiouns and
from the standpoint of trouble-free operation.

The processing equipasat for isolating ILSL froa irradisted ursnium
alugs 16 located in a cell in the 706-C Bullding. Although this process
handles only 7 pounds of urmnium per run as coupared to the LOO pounds in
tho Redox operation, it preseuts a greater problen of air contamination
than does the larger-scale unit emitting ~/ 35 me per run. Ooe reason
for .this is the short decay period (ouly a few hours) of the urenium metal
and, consequently, =ost of the troublesoms ahort-lived isotopes are still

precant in largs sssunta,
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The process is carried on in assven closed vassels, ranging in size
from 16 to 25 litera. The design of the veatilating systea used in thia
process 1is esssatislly the same as ths cne described for ths Redox process.
The cell itself is xept under a low vacuum to preveat spread of air cone
taxination from the cell into the oparating arsa and the vessels are Lept
under a highar vacuum to prevent contamimation froa getting out of the
vossel into the cell.

The gnees froa the process vesssls (vet system) sre drewn through =
coudensar and a caustic scrubber dy an air jet. The air jet discharges the
50 cfm of vessel off-gases into a line running undsrground to the 200-foot
Redox stack, Varicus dstermimations of redioactive particulate matter
indicats an average dlschargs of 20 mo per run of gamma activity., Iach run
laate approximately four days.

The cell veutilation (dry systea) sSystem has a capacity of about
3,000 ofm. It discharges to a 15-foot stack on the roof of the building,
The dischargs of this air just & short distance above ths roof has not been
satigfectory at all times, Oa several occasions, process equipmsut failure
vhich peruitted =zoae activity to eszcape from the wvesssls into the cell
veutilating aystea has resulted in alr contamination., In no case has it
heon serious but it dces ewphasize the need of a more adequate method for
disposing of thess gastes. This we hope to correct when the veatilating
systea ig tied into the nev 230-fuot stack rscsatly completed. On two
different occesions this cell veuntilation systea has shown discharges of
15 me of gamma activity per run.

The isolation of %135 18 e research process which is carried oa in
laboratory-sized glass oquipmsat located in a concrete cell in Sullding
706=-Ce It 13 cna of the smallest, dut DY o meaus the lsest troublescma,
of the chemical processes becauso of the very short half 1life of the

aaterial uned.
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The wet and dry systems in this process are alxost identical to the
ones used in the icdins process, The wel system operates on an air jet
wbick dischargss SO ofm into ths 200-foot stack, while the dry aystea
discharges 3,750 cfr over the roof of the building. Hsre the wet systea
sorubber 18 apparently lses effoctive than on the I131 process, as its
discharge has been ovaluated as high as 3,800 =m0 gamms per ten-hour run,

The dry systoa has caused some degree of air contaxination on several
occasions vhen equipment breakags occurred in the call., Normally, howsver,
the discharge 12 about 150 wc of gamma activity during a ten-hour run., To
tomporarily alleviate this condition, the discharge pipe above the roof wvas
extendsd to thirty fost from its origioml fifteen-foot lsvel. It 1s hoped
that a complataly reliable systea will de had whsn it is connscted to the
nsw 250-foot stack,

The producstion of Rala in kilocuris quantities is by far the most
troublegoms of the chemical separations processes 80 faxr as area contami.
nation is concernsd. It cozbines both large-scals operation and handling
of short-lived fisalion produocts.

It 13 on this process that most of our teaporary casecus dscontamimation
faciltties have besn installed. App:‘ozi&taly 300 pounds of Hanford-
irradiated uranium are proceseed for a period of about five days once each
mouth, Approximately five days eolapse between the time thes uranius is
digchargsd froa the pile and the time procesaing is begun here, Because
of this short desay period the slugs contain considserable quantities of
iodine aund xenon.

There are two vet gas systems used for veutilating the process vessels
and one dry system used to ventilate the concrets cells where ths vessels
are located, One vet gas system i3 operated by means of a steem Jet; it
drevs gases froam the dissolver and uneutralizer through a reflux condsuser,
then through a caustic scrubber to remove the active iodine and thesn through

1§ii,‘,—..——,.

[ e e e - = Sy e e
2 N YT TN T T T <




.ﬁ. i aiak

-

Oe
an 7G-30 glass wool filter (60 8q, ft.) to remove ths particulats matter
before discharging the gases into the 200-foot stack, The rate of dis-
charge from this aystem 13 3% ofa., Activity discharged per run amounts
to about 400 mo gamms after filters (between 500 to 1,000 me has besen
detected in the feed to the filters).

The other wet systea 18 operated by means of a 300 ¢fm blower. The
aases from ten other veasels ers first procassed through an amwonia water
serubber, then through FG-50 glass wool filters (60 sq, ft.) befors they
are disoharged to the 200-foot atack., The rate of discharge froa this
systen 18 100-150 ocfm. The activity discharged by this aystea into ths
stack during each run is about 2,000 =0 of gamma sctivity with the output
sharply pesked at certain opexations., (Input to filters on two different
runs varied from 2,500 to 4,500 mc.)

Fron ths standpoiut of operation, both wet systems bave only glven
ainor mechanical difficulties which have been cversome, The filters
since their installation eight months ago have given no trouble. Ths glass
wool has not yet been changsd; the negligidle pressure drop (less than 0,05%)
has not increased appreciably since their installation. Howsver, this type
of filter i8 estimated to be lozs than 50% effective for such ssrvice,

The high output of these systems has besn brought sbout largsly by
the obsolete type of equipment used in the processing cells, The materials
ussd in this process are oxtremsly radicactivs with short-lived fisasion
products but the equipaent 1s not proparly sealed io prevent their oscape
into the coll atmosphere. In some parts of the procesa, these active
materials are actually poured from one vessel to another, very unlike the
other processes dascribed vhere all transfers are made in closed systems,
Thess practices reasult in gross contamiuation of the dry cell ventilatlon air,
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The dry systea used for veatilating the cells is run by a 15,000 ofm
fan. The alr dyewn uvut of the Cells is filtersd through sn ¥G-50 glass
wool filtar (240 sq. It.) end a CWS paper filter (k0O sq. ft.) before it
in dlacharged to ihe atmosphere through a Tifty-foot stack. The fidw
through tiis systea is 2,500 cfm,

Siuce their inetallation aiz months ago, thess filters have created
uo difficalty in cperation. The pressure drop 8croes the 7ilters has been
only 3.6" vater eud it is aaticipatsd that there will be oo nsed for
changing these fiiters until a newv and better aystem is installed in the
near future. Only a slight increase iu pressurse drop has been uoticed
singe Jemuary, 1940. The installation of these filters has reduced the
discharge of 2otivity foko the atmosphers by a considerableo factor. Ths
total discherge from the filter house has averaged about 120 me of Sames
activity per run indicating a filtsr efficisncy of 97%. The dry line dis-
charges for two runs vers evaluated befors the filters at 2,500 and 15,000 mo
of gemme. To correct these conditions, plaus have been comploted to dis-
charge these gases to ths new 250-foot stack and to add other dscontamiration
squipment vhich will be discusssd later,.
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The hotbest of the "hot* lsboratory hoods discharge about 10-3 mc/hr

of gpoms activity directly to the ataosphsre.

The Hot Pilot Plant Redox process dischargss about 10 ms/run (four days)
through the wet system to the 200 Area stack, The dry system (cell

ventilation) coutazins only negligible quauntities.
The T131 produstion process releases about 20 nc of gamme activity/run

(four days) through the wot systex vhich discharges to the 200-foot
stack, About 15 mc of gamaa activity have besn detected in the dry
aystea which dischargss fifteen feet above the roof of the 706-C
Building.

The Xol3” research procsss relsases varying amounts of radicactive
particlss from 3,800 mo/run maximum through the wet system. This
materiznl i3 discharged up the 200-foot stack. Ths dry system, which
Alschargee to a 30-foot stack on the roof of the T06-C Bullding averagos
ebout 150 me/run,

The Rala process in ths 706-D Building, which bes been provided with
towporary gpe-cleosning facilities, releases the follovwing cuantities
of radiocactive particles:

35 ofm
500 to 1,000 muc (sstinate)
400 mc gamma/run

Before filter
Artar filter

100-150 cfm

Vagsel off-gas lins
2,500 to 5,000 =c (oatimate)

Before fllter

.. After filter - 2,000 ms gaema [run
"IN B N
*"‘caummuon - 3,000 ofm
T g _Bafore filter - 2,500 to 15,000 ac (estimate)
- 120 mo gmm/

Data by: 3. v. Witkowvaki
Ce Do Coughiesn
Haryis 3lauer
2. i, Zlng

Le 3. Zalet
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